reactivated, recurrent output from the core storage domain (stores the most updated representation of the memory) to the executing storage domain (which interacts with the environment) enables memory modification. Based on their results, the authors suggest that primary cortical brain areas such as M1 constitute the executing storage domain, whereas work is under way to identify in detail brain regions in the core storage domain. Secondary sensory and motor areas may constitute prime candidates for core storage of motor memory. Different primary cortical areas in different sensory modalities were shown to have similar roles in memory processes such as memory consolidation. For example, both primary visual cortex (V1) and primary motor cortex (M1) were shown to play a crucial role in consolidation of visual and motor memories, respectively [11] [12] [13] [14] . Therefore, it is possible that the model proposed by Censor et al. [5] may apply to reconsolidation in other sensory modalities as well. This intriguing proposal may suggest that primary cortical areas serve as executing storage domains for parallel additional sensory modalities, while core storage domains may receive integrated outputs from several executing storage domains. However, such accounts are somewhat speculative at this stage and should be further addressed experimentally.
In conclusion, the insights provided by this new study [5] phenotypic plasticity is most striking when it produces 'polyphenism', or discontinuous phenotypes, like the differently colored summer and spring forms of the butterfly Araschnia levana or the different forms of Arctic charr adapted for using different food resources [2, 6, 7] . The founders of eco-devo have thus promoted the study of non-model, polyphenic species under more natural and varying conditions [2, 8] . Ironically, understanding the molecular underpinnings of phenotypic plasticity, despite ever easier transcriptome analyses, would benefit greatly from the kind of information only a genetic model organism can provide.
Into this gap steps Pristionchus pacificus, a satellite to the famous model organism Caenorhabditis elegans. Over the years, this diplogastrid nematode has become established as a powerful genetic model for comparative developmental genetics [9] . Bento et al. [10] have now analysed a polyphenism displayed by P. pacificus, allowing for the first time genetic dissection of phenotypic plasticity in a model organism.
In the laboratory, P. pacificus usually feeds on bacteria. For processing this food, the animals possess a relatively narrow stoma with one rigid dorsal tooth (stenostomatous stoma, ST; Figure 1A ). Some adults, however, develop a wide stoma with two movable teeth (eurystomatous stoma, EU). These teeth form a device for slicing open fungal hyphae or the cuticle of nematodes. In the laboratory, EU adults eat C. elegans when given the chance.
Bento et al. [10] show that the EU morph can be induced by starvation at the first larval stage outside of the egg (equivalent to the second larval 'L2' stage of rhabditid nematodes such as C. elegans). In addition, an extract prepared from the supernatant of P. pacificus liquid cultures contains a cue for the switch from the ST to the EU morph. The concentration of this cue -which the authors call a 'pheromone' -is likely to be proportional to the population density, and is suggested to be the mechanism by which population density influences the stoma polyphenism.
Interestingly, these same cues induce a second polyphenism in P. pacificus, the 'dauer' polyphenism. When food is plentiful and the population density is low, an L2 will develop into an L3 with similar characteristics and behavior as other larval stages, and then develop continuously to adulthood. When food is scarce and the population density is high, the P. pacificus L2 will develop into a dauer larva with a different morphology, specialized behavior and the ability to withstand adverse conditions [11] . Dauer larvae do not feed and their development and aging are arrested [12] . The dauer larva is a feature of all rhabditid nematodes, including C. elegans, but oddly has received little attention by researchers studying phenotypic plasticity.
Whether a P. pacificus L2 will develop into a ST adult, an EU adult, or a dauer larva depends, at least partially, on the concentration of the pheromone. At low concentrations, just a few worms develop EU stomata and no dauer larvae are formed. At medium concentrations, about 10% of the L2s become dauer larvae and all other animals develop into EU adults. High concentrations of the pheromone (indicative of a high population density) can initiate dauer development in almost all larvae [11] . Using mutant analyses, Bento et al. [10] also found that both polyphenisms not only use the same pheromone but also the same regulatory pathway downstream of the pheromone. This pathway, which involves the steroid hormone D7-dafacronic acid and its receptor DAF-12, has thus been coopted to function in a new developmental context to modify stoma structures. Which factors are downstream of DAF-12 to control the development of the EU stoma is still unknown. It is clear, however, that the switch to the dauer pathway and to the EU pathway require distinct thresholds of hormonal [16] . (B) Distribution of general stoma morphology and polyphenism on a molecular phylogeny for 17 diplogastrid genera. Polyphenism is observed in four lineages, including Koerneria on the first branch of the tree. The phylogeny is based on a weighted maximum parsimony analysis of sequences for SSU and LSU rRNA genes and rpl-2, rpl-6, rpl-7, rpl-9, rpl-10, rpl-14, rpl-23, rpl-35 and rps-14. Numbers on branches denote support in 1000 jackknife repeats (Karin Kiontke, unpublished). Aside from a generally wide or narrow shape, the stomata in each diplogastrid genus have distinct and highly diverse morphologies, not depicted here [16] .
signaling. In addition, the dauer pathway must somehow reset the stoma switch since dauer larvae develop into adults with ST and not EU stomata.
Thus, two different polyphenisms are triggered by the same cue, only at different thresholds, corresponding to successively higher population densities. This hierarchical cuing suggests an intraspecific ecological succession in the lifecycle of P. pacificus. Dauer larvae of this species are found on scarab beetles. After the death of the beetle, they develop into ST adults which feed on bacteria. What happens further in nature is yet unknown, but it is likely that the bacterial resource becomes depleted as ST worms proliferate. Then, crowding and the scarcity of food produces EU worms that can use alternative food resources such as fungi, other nematode species, or even their own relatives. Upon depletion of all food resources, dauer larvae are produced that can survive long periods without food and are adapted to seek out and climb aboard new beetle hosts.
Bento et al. [10] suggest that polyphenisms are important steps for phenotypic evolution. Indeed, 'resource polyphenism' in particular has been recently proposed to be a key step in the evolution of diversity [7, 13, 14] . According to this theory, organisms that are polyphenic in their ability to use resources can occupy a wider range of habitat types, thereby reducing a species' risk of extinction. Additionally, polyphenism is expected to promote diversification. In a polyphenic species, genes responsible for the different morphs are expressed only in a subset of individuals per generation or sometimes not at all. These genes are thus less frequently exposed to selection and should accumulate mutations more rapidly than genes underlying monomorphic traits expressed in every individual and generation. Two different outcomes are possible. Greater accumulation of variation should cause polyphenic traits to diverge more profoundly between species than monomorphic traits. On the other hand, because most mutations are deleterious, their rapid accumulation should lead to the decay and disappearance of genes and phenotypes that are expressed too rarely. This theory requires that the genetic architecture is modular such that the suite of genes (the module) regulating one phenotype is distinct from that for the other phenotype. This caveat emphasizes why it is important to elucidate the genetic architecture underlying polyphenism.
This theory has intriguing potential for explaining diplogastrid evolution. No other group of rhabditid nematodes is morphologically as diverse as diplogastrids, but diplogastrid diversity is largely restricted to feeding structures [15] . In addition, polyphenism of the stoma is observed in four different lineages: Acrostichus, Koerneria, Monochoides and Pristionchus ( [16] and our own unpublished observations). In most other diplogastrids, the stoma is either wide and adorned with a large dorsal tooth and additional subventral teeth and denticles, similar to the EU stoma of P. pacificus, or it is narrow with fewer and smaller teeth, more similar to the ST stoma. Using a molecular phylogeny for diplogastrids [17] (Figure 1B) , we can infer the evolutionary changes that produced this diversity. One hypothesis is that stoma polyphenism evolved independently in each lineage [16] . The intriguing alternative hypothesis, however, is that stoma polyphenism evolved in the stem species of diplogastrids and was preserved in some lineages, but that one or the other phenotype was lost several times ( Figure 1B) . Such an evolutionary scenario is consistent with the theory that resource polyphenism contributes to diversification. Accordingly, variation would have accumulated in genes underlying stomatal traits in species where the polyphenism was maintained. As a result of rare expression and the accumulation of deleterious mutations, one or the other of the stoma morphs disappeared in the lineages that became monomorphic for either wide or narrow stomata.
This scenario allows for a number of testable predictions. First, the genes regulating the development of small and wide stomata in P. pacificus should constitute distinct modules. Second, the genetic pathways underlying this polyphenism should be conserved across diplogastrids. Third, genes regulating stoma polyphenism should be more diverse across species than genes not involved in polyphenism. We are still very far from being able to address these predictions; however, the exciting promise of the Bento et al. [10] study is that the genetic architecture underlying resource polyphenism can now be addressed using a genetically accessible model organism.
